Six years prior to admission, the patient noted the gradual onset of episodes of dull, nonradiating low backache after sitting for any prolonged period. The pain was not severe; it was aggravated by straining at stool but not by bending or coughing. One year later, occasional dysesthesias were noted in the lateral surface of the right thigh and calf and in the toes of the right foot. About 3 89 years before hospitalization, slowly progressive weakness of the right lower extremity developed, mainly distally, and progressive wasting of the right calf became apparent during the following year. About this time, mild weakness and dysesthesias of the left lower extremity appeared. There was slight difficulty initiating and terminating micturition when the backache was present, but no actual urinary incontinence or retention.
While in the U. S. Army from 194~ to 1946, the patient served in Africa, China and India, but did not contract any illness.
Examination. The patient was a thin, short Chinese male. No spinal deformities were noted, and there was a full range of motion of the back without pain, tenderness or muscle spasm. Rectal sphincter tone was good. On the right side, the quadriceps reflex was slightly hyperactive and the Achilles reflex was absent. Left quadriceps and Achilles reflexes were normal. Abdominal reflexes were active and equal; plantar reflexes were flexor. There was hypalgesia of the lateral portion of the right foot extending to the lateral malleolus. Position sense and vibration perception were intact. There was marked atrophy of the intrinsic musculature of the right foot, with apes cavus deformity, and the circumference of the right calf was 1 89 inches (3.75 cm.) less than the left. Thigh measurements were equal. There was moderate weakness of the right extensor hallueis longus, extensor digitorum longus and gastrocnemius-soleus group, and slight weakness of the right peronei and tibialis anticus.
Laboratory Data. Complete blood count, urinalysis and blood serological tests for syphilis were within normal limits. Free acid was present in the gastric contents. Roentgenograms of the lumbosacral spine were interpreted as normal. Pantopaque myelography was carried out and the myelograms were interpreted as revealing a slight defect on the right at the 4th lumbar interspace. It was reported to us subsequently, however, that the dye was not run up to the upper lumbar region. There was no evidence of spinal subarachnoid block. The cerebrospinal fluid was clear and colorless, with no cells, a protein of 67 rag. per cent and a negative Wassermann.
1st Operation. On May ~7, 1954, the right 3rd, 4th and 5th lumbar interspaces were explored. The operative report stated that no evidence of disc protrusion or nerve root compression was found.
Course. Within s weeks there was a moderate increase in strength of the right lower extremity and the patient was discharged.
He returned 3 weeks later, complaining of increasing weakness of the left lower extremity.
The right quadriceps reflex was slightly hyperactive and the Achilles reflex was absent as before. The left quadriceps reflex was normal, but unsustained left ankle clonus was now present. The left plantar reflex was flexor, but there was no response on the right. The "hamstring" group, tibialis anticus, extensor hallucis longus, and peronei, were slightly weak bilaterally, but worse on the right side. Hypalgesia had extended to involve the lateral surface of the right leg. Vibratory perception was absent in the toes bilaterally, and was slightly decreased in the feet. Position sense was intact.
Pantopaque myelography was repeated. Cerebrospinal fluid dynamics were normal, although the fluid appeared faintly xanthochromic and the protein content was 136 rag. per cent. Ascent of the dye was completely blocked at the level of the 2nd lumbar vertebra.
2nd Operation. On July ~0, 1954 a thoracolumbar laminectomy was performed, and the laminae and spines of the llth and l~th thoracic and 1st lumbar vertebrae were removed. As the laminae were removed, no epidural fat was encountered, and the ligamenta tiara were adherent to what appeared to be dura mater. In removing the ligaments the supposed dura mater was inadvertently opened and clear fluid ran out. When the laminectomy was completed, it became apparent that an extradural cyst was present dorsal to the true dural sac, and this was actually what had been opened. The upper pole of the cyst narrowed to a small cul-de-sac which was loosely adherent to the dura mater at the level of the llth thoracic vertebra. The lower pole of the cyst was at the 2nd lumbar vertebra as determined by measurement with a catheter. When the cyst was fully opened and all fluid drained from it, compression of the jugular veins caused bulging of the dura mater. No fluid entered the cyst, however, indicating the absence of a patent communication between the subarachnoid space and the cyst. The cyst could be readily peeled from the dura mater, but laterally was densely adherent to the epidural veins in several places. Consequently, the dorsal and ventral walls of the cyst were excised, leaving behind fragments of the lateral extensions where adherent. In removing the ventral surface of the cyst, a small opening in the dura mater appeared at the origin of the dural sleeve for the right 12th thoracic nerve root. This was presumably the obliterated pedicle from which the cyst arose.
Microscopic Examination. Tile cyst wall was composed mainly of fibrous tissue, without evidence of inflammatory reaction or hemorrhage, suggestive of dura mater and arachnoid.
Postoperative Course. This was uneventful. Motor power gradually improved and there was complete relief of the backache.
When the patient was examined on Oct. 20, 1954, motor power was intact except for moderate weakness of the right extensor hallucis longus and slight weakness of the right tibialis anticus. Tbe left Achilles reflex was active, the right was absent. Both quadriceps reflexes were absent, but reflexes were active and equal in the upper extremities. Plantar reflexes were flexor. There was slight hypatgesia of the dorsum of the right foot. Position sense was intact. The right calf measured 30.6 cm. in circumference, the left 32.8 cm.
DISCUSSION
The report of Elsberg et al. 9 established the typical syndrome of the spinal extradural cyst, and Cloward and Bucy 3 pointed out the relationship of these lesions and kyphosis dorsalis juvenilis. Very little has beea added to the clinical picture since these papers appeared. It is generally agreed that these lesions have a congenital origin (other types of cysts, e.g., parasitic and traumatic, can be excluded by microscopic examination). Elsberg et al. 9 proposed two possible theories of origin, namely, (1) a congenital diverticulum of the dura mater, or (~) herniation of the arachnoid through a congenital defect in the dura mater. Hyndman and Gerber 14 postulated that the cysts arise from cell rests. This latter theory seems unlikely, since in at least 11 of the reported cases there was a direct communication between the cyst and the subarachnoid space. In the others, it is probable that a communication existed originally but was obliterated. We believe this to have been the situation in our patient, for although no direct communication was demonstrated, a small opening appeared in the dura mater when the cyst wall was dissected free.
A review of the 33 cases (Table : [) in which details are available reveals the following facts: The average age of the patients was 2~.6 years, with 1 patient aged 6 years, 18 in the 10-19 year group, 6 in the 20-29, s in the 30-39, 5 in the 40-49 year group, and 1 patient aged 51. Twenty-three were male and 10 female. The cyst was located in the thoracic region in ~4 instances, thoracolumbar in 6, lumbar in 2, and cervical in 1. Thirteen patients gave a history of spontaneous remission or improvement with conservative therapy (e.g., immobilization, hyperextension). The average duration of symptoms was 35 months. Ten patients had symptoms for less than 6 months, 7 for 6 months to 1 year, 10 for 1 to 5 years, and 6 for over 5 years. The cyst communicated with the subarachnoid space in 11 cases; no such communication was observed in 10 cases; and communication was undetermined in 1~. A partial or complete block of the spinal subarachnoid space, as determined by the Queckenstedt test, was present in 18 cases. In 6, no block existed, and the results were not stated in 9 reports. Slight to marked evidence of kyphosis dorsalis Initially improved with hyperextension.
Marked vasomotor changes, all extremities. Disapp. postop.
No details available.
Temp. improvement with hyperextension +body cast.
Temp. improvement with extension on Bradford frame. Only cervical cyst questionably caused by trauma.
Initial presumptive d)ag.: multiple sclerosis.
Associated with "neuro-(sympatieo) blastoma."
Contained "oily fluid."
Improved following spinal puncture.
Overlying skin nevus.
Cyst filled on myelography.
* The patients reported by Krauss 17 and by Sehlesinger24 have been excluded from this review since their lesions wereprobably not eongemtal spinal extradural cysts. This has been pointed out previously by Cloward and Bucy a and by Mayfieldand Grantham.19 juvenilis was present in 19 patients, absent in 11, and not stated in 3. In all instances of kyphosis dorsalis juvenilis, the cyst was located partially or completely in the thoracic portion of the spinal canal.
The problem of diagnosis of a spinal extradural cyst is complicated by certain peculiarities of the clinical picture. Pain is generally slight or absent, spontaneous remissions may occur, and the patient is often young. A diagnosis of multiple sclerosis was made initially in several cases (Elsberg et al., 9 Mayfield and Grantham19). When the bony changes of kyphosis dorsalis juvenilis have been marked, a When the cyst is located in the lumbar or thoracolumbar region, pain in the low back and lower extremities may occur. When weakness, sensory loss, and reflex changes are present in the lower extremities, the diagnosis of protrusion of a lumbar intervertebral disc m a y be suggested, as in our patient. This ease illustrates once again the importance of adequate myelography, i.e., fluoroscopic visualization of the entire lumbar and lower thoracic portions of the spinal canal, in patients with the "lumbar disc syndrome."
In the case reported, marked atrophy of the musculature of the right foot and lower leg had occurred, with similar changes beginning on the left. Had the condition progressed much further, it might have simulated peroneal muscular atrophy (Charcot-Marie-Tooth). In any "atypical" case of peroneal muscular atrophy adequate myelography should be performed before this diagnosis is accepted.
Finally, careful examination of the spinal roentgenograms and measurement of the interpedicular spaces may establish the diagnosis. Elsberg et al. 9 first pointed out the widening of the interpedicular space and erosion of the pedicles caused by extradural cysts. Postoperative roentgenograms of the lower thoracic and upper lumbar spine in our patient indicated that both these abnormalities were present (Fig. 1) . The interpedicular measurement of T12 was 81 mm. (extreme upper limit of normal is 30 mm. s) and there was definite erosion of the pedicles of Tl~. The 1st and ~nd left lumbar pedicles appeared slightly thinned as well. The patient was a 48-year-old male. Motor and reflex changes were more prominent than sensory loss. The pedicles of the 6th to 8th thoracic vertebrae were eroded. Scoliosis was present, centering at the ~nd lumbar vertebra. The cyst was located at the level of the 5th to 8th thoracic vertebrae, communicated with the subarachnoid space, and filled with dye during myelography. Postoperative improvement was reported to be slight.*
